D INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
G03F 7/00 



Al 



(11) International Publication Number: WO 99/60446 

(43) International Publication Date: 25 November 1999 (25.1 1.99) 



(21) International Application Number: PCT/US99/09850 

(22) International Filing Date: 5 May 1999 (05.05.99) 



(30) Priority Data: 

10/151935 



18 May 1998 (18.05.98) 



JP 



(71) Applicant: MINNESOTA MINING AND MANUFACTUR- 

ING COMPANY [US/US]; 3M Center, P.O. Box 33427, 
Saint Paul, MN 55133-3427 (US), . 

(72) Inventors: YOKOYAMA, Chikafumi; P.O. Box 33427, Saint 

Paul, MN 55133-3427 (US). KASAI, ToshihiSo; P.O. Box 
33427, Saint Paul, MN 55133-3427 (US). - 
X 

(74) Agents: SANDERS, H., Gwin, Jr. et al.; Minnesota Mining 
and Manufacturing Company, Office of Intellectual Property 
Counsel, P.O. Box 33427, Saint Paul, MN 55133-3427 
(US). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, UZ, VN, YU, ZA, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, UG, 
ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI, 
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, NE, 
SN, TD, TG). 



Published 

With international search report. 



(54) Title: PHOTOSENSITIVE PASTE, SUBSTRATE FOR PLASMA DISPLAY PANEL USING THE SAME, AND METHOD OF 
PRODUCTION OF THE SUBSTRATE 




(57) Abstract 

To provide a photosensitive paste (30), which makes it possible to easily form a rib (16) having improved quality, in the production of 
a substrate (12) for PDP (10). The photosensitive paste (30) is composed of a powder of ceramics, and a photocurable binder that includes 
a silane coupling agent having a functional group, which is polymerized by radiation. 



<WO 9960446A1 J_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PGT. 



At, 


Albania 


' ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia " ■ 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria . . ■ 


FR 


France 


LU 


Luxembourg 


SN • 


Senegal 


AU 


Australia 


GA 


Gabon, 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


■ MC 


Monaco ' 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia . 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 1 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


- UA 


, Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada . 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF . 


Central African Republic 


JP 


Japan 


• NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


■' NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand*. 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


. Republic of Korea 


PT 


Portugal 






CU 


Cuba 


: KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia _ 


LR 


Liberia 


SG 


Singapore 







BNSDOCID: <WO_9960446A1_I_> 



WO 99/60446 



PCT/US99/09850 



PHOTOSENSITIVE PASTE, SUBSTRATE FOR PLASMA DISPLAY PANEL 
USING THE SAME, AND METHOD OF PRODUCTION OF THE SUBSTRATE 

Technical Field 

The present invention relates to a photosensitive paste used for formation of a 
substrate for plasma display panel (hereinafter referred to as "PDF), a substrate for PDP, 
and a method of production of the substrate. 

Background 

A PDP for use as a thin large-picture display is generally equipped with a substrate 
for PDP A typical substrate for PDP is composed of a pair of flat glass plates and ribs 
having a predetermined height and a predetermined width (also referred to as barrier ribs, 
partitions or barriers), the flat glass plates facing each other at a regular interval via the ribs. 
With such a composition; the rib partitions a space between a pair of flat glass plates in an 
airtight state to define a plurality of discharge display cells (discharge spaces) capable of 
emitting light by plasma discharge. 

The rib of the discharge display cell can be produced, for example, by a so-called 
transfer method disclosed in Japanese Unexamined Patent Publication (Kokai) No. 9- 
265905. First, a mixture of a powder of glass or ceramics, a binder containing an organic 
additive, and an organic silicate compound is filled in. a mold and molded by a thermal 
curing reaction or a photocuring reaction; Thereafter, the resulting molded article is 
removed from the mold and transferred onto the flat glass plate. Then, the transferred 
molded article is calcined and integrally bonded with the flat glass plate to obtain a desired 
rib. 

Summary of the Invention 
In case of the molding by the thermal curing reaction as described above, when the 
flat glass plate has a very large area for large-size PDP, the temperature distribution 
becomes considerably ununiform and thermal control often becomes very difficult. Also, in 
case of the molding by the photocuring reaction, a photosensitive paste generally contains 
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lead glass, which absorbs light because of its large mass absorption coefficient, and it is not 

cured .efficiently. ; ; ; . ■ \ \ 

• Furthermore, a binder containing an organic additive is generally undesirable for a y 
rib as a final product to be attached to the flat glass, plate; and is normally removed at high 
calcination temperature of 500°C. The rib generally requires melting of a glass frit and, in 
' case of melting, a temperature higher than the calcination temperature is "required. Such a"" r 
high calcination temperature is likely to afford a considerably large thermal distortion to the 
flat glass plate. Even if the binder is removed by calcination, voids are formed between 
ceramics powders to afford a porous structure to the rib. . Therefore, the strength of the rib 
is likely to be reduced Such a reduction in strength is not preferable in view of the- quality 

of the rib ■ •. . -" 1 . ■ . ■ .' • • . •. • 

" : That is; an object of the present invention is to provide a photosensitive paste, 
which makes it possible to easily form a rib having improved quality, a substrate for PDF 
using the same, and a method of production of the same. . . ^ 

According to one aspect of the present invention, there is provided a photosensitive , 
. paste comprising a powder of ceramics; and a photocurablc binder that includes a silanc 
coupling agent having a functional group; which is polymerized by radiation. 

' . . According to another aspect of the present invention, there is provided a substrate 
for plasma display panels, comprising a fib which defines a discharge space capable of 
emitting light by. plasma discharge, characterized in that the rib is composed by interposing 
; an inorganic calcined substance, formed by calcination of a binder of a photosensitive paste 
of the present invention,- between powders of the photosensitive paste. 

According to still another aspect of the present invention, there is provided a 
method of production of a substrate, for plasma display panel, wherein a rib is provided on a 
transparent flat plate, composing the steps of: (a) placing a photosensitive paste of the 
present invention between the flat plate and a mold having a concave portion corresponding 
to a shape of the rib to fill the concave portion of the mold with the; photosensitive paste, 
(b) curing the binder of the photosensitive paste by radiation exposure of the photosensitive 
paste to form a molded article, (c) removing the molded article integrally with the flat. plate 
from the mold, and (d) calcining the cured molded article to interpose an inorganic calcined 
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15 



substance, formed from the binder of the photosensitive paste of the present invention, 
between powders of the photosensitive paste. 

Brief Description of the Drawings 

Fig. 1 is an exploded perspective view schematically illustrating one embodiment of 
the substrate for PDP according to the present invention. 

Fig. 2 is a sectional view illustrating a method of production of the substrate for 
PDP shown in Fig. 1 in due order. 

Fig. 3 is a microphotograph (SEM) illustrating a texture state of the rib surface of 
the molded article produced in Example 1. 

Fig. 4 is a microphotograph (SEM) illustrating a texture state of the rib surface of 
the molded article produced in Comparative Example 1 

Fig. 5 is a microphotograph (SEM) illustrating a texture state of the rib surface ofV 
the molded article produced in Comparative Example 2. 



Detailed Description 
The present invention will be described in detail in accordance with its preferred 
embodiments. It will be appreciated that the present invention is not limited to these ^ 
embodiments. 

20 Fig. 1 is an exploded perspective view schematically illustrating one embodiment of 

the substrate for PDP of the present invention. A substrate for PDP 10 shown in the figure 
is for an AC system, and is preferably equipped with a pair of transparent flat plates facing 
each other at a regular interval, which are composed of easily available glass, i.e. a back 
plate 12 and a front plate 14. A rib 16 having a predetermined height and a predetermined 

25 width is disposed between the back plate 12 and the front plate 14, and the rib partitions a 
space between them, thereby making it possible to define a plurality of discharge display 
cells 18. Furthermore, each discharge display cell 18 is disposed with an address electrode 
20 on the back plate 12 along the rib 16. On the front plate 14, a transparent bus electrode 
22 of 1TO (indium tin oxide) is disposed perpendicularly to the rib 16. Furthermore, a rare 

30 gas (not shown) is enclosed between these electrodes 20, 22, thereby making it possible to 
light emission due to discharge. On each address electrode 20, a fluorescent layer 24 may 
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be formed in a certain order, thereby making it possible to perform color.display. On the 
front plate 14 and the bus electrode 22; a transparent dielectric layer 24 is provided to coat 
the bus electrode 22- thereby contributing to inhibition of sputtering of the electrode and an 
increase in life of PDP. ' / V ■ • 

5 In this embodiment; the rib 1 6. is composed of those obtained by calcining a molded 

article (not shown) attached integrally on at least one of the back plate 1 2 and front plate 
14. Describing in. more detail this molded article is obtained by curing the photosensitive 
: paste by radiation such as light within an ultraviolet or visible range or electron beam, not 
by heat In the case of the thermal curing, thermal control is very difficult, generally . 
10 ' t However, in this embodiment, the thermal control becomes unnecessary during the ' 

' - molding, substantially. Accordingly, not only is thermal influence on the back plate 12 and 
front plate 14 reduced, but also the quality of the rib 16 becomes uniform. ■ 
The photosensitive paste described above basically. contains (1) a powder of 
■ - ceramics (e.g. alumina, silica or waHnite) and (2) a photocurable binder that has a silane 
15 coupling agent having a functional group such as mcthacrylic group, etc., which is 
'. polymerized by radiation, such as y-methacryloxypropyltrimcthoxy-silahe, y-meth- 
acryloxyprdpylmethyldimethoxysilane, y-methacryloxypropyltriethoxysilane or y-meth- 
•-• acryloxypropylmethyldiethoxysilane, and does not contain lead which has high toxicity and 

\. >. mass "absorption coefficient, like a conventional photosensitive paste. Accordingly, the . • 
20 V - * photosensitive paste used herein can transmit UV efficiently and hardly diminish radiation 
-' even if it has a thickness of several hundreds of micrometers- (pirn). This fact is very 

advantageous to produce a rib for PDP to which the height of about 200 |_im is required. .. 
Further, since this photosensitive paste contains little or no organic additive in the 
' .'. binder,, it makes possible to. calcine, at a temperature lower than that of a conventional 
25 procedure. Accordingly, it is possible to use a flat plate of a cheap glass having a low 
" softening point such as soda lime glass as the back plate or front plate in place of an 
:, expensive high-softening point glass.. This photosensitive paste can. not only reduce the 
cost as described above. That is, a polymer of a silane coupling agent contained in the 
photosensitive paste is converted into an inorganic calcined substance such as silica: etc. at 
;30 a calculation temperature of about 450, to 500°G. At this time, the calcined' substance 
exists bet ween, powders of ceramics such as alumina, etc. and functions as a binding 
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medium for performing dense bonding of them, thereby affording a dense structure for 
increasing the strength to the molded article after calcination. As a result, the molded 
article after calcination has a shrinkage factor of about 1% and has high processing 
accuracy. 

5 It is preferred that the silane coupling agent constituting the binder has a molecular 

weight of about 232 to 290, taking the availability into consideration. This photosensitive / 
paste contains a surfactant or mineral acid, if necessary, and has a viscosity of about 1 * 10 
to 1 x - JO 6 centipoise (cps) : Because such a viscosity is suited to fill a paste in a mold for 
forming a rib with good accuracy. r 

10 The method of production of the substrate for PDP of this embodiment will be 

described in order of step with reference to Fig. 2. 

First, although it is not illustrated, a photosensitive paste is prepared by, mixing a 
silane coupling agent having a methacrylic group and a predetermined molecular weight 
with and a powder of alumina or silica with a medium such as water, etc. Alternatively, a 

15 sol may be formed by mixing them with mineral acid such as hydrochloric acid or sulfuric^ • 
acid in place of water, and hydrolyzing the silane coupling agent. In this case, the • 
photosensitive paste does not cause gelation after drying and enables the powder to .. . 
uniformly disperse therein. The viscosity does not vary with the amount of water added > 
and keeps constant, resulting in preferred one. 

2o Then, a mold 28 having a concave portion 26 corresponding to the shape of the rib 

of the substrate for PDP to be produced isprepared, and a photosensitive paste 30 is 
applied on the mold 28 to fill the concave portion 26 with the photosensitive paste 30 (see 
step (A)). At this time, the concave portion 26 may have a trapezoidal cross section 
Alternatively,, although it is not shown, a releasant may be applied on the surface to impart 

25 high reusability to the mold 28. Subsequently, excess photosensitive paste 30 on the mold 
28, which is not poured into the concave portion 26, is removed by a scraper (not shown) 
to make the surface of the mold 28 smooth (see step (B)) 

After filling the concave portion 26 of the mold 28 with the photosensitive paste 30, 
a transparent back plate 12 is placed on the mold 28 to bring it into contact with the 

30 photosensitive paste 30 of the concave portion 30 (see step (C)). Then, as shown by the 
arrow in the step (C), the photosensitive paste 30 of the concave portion 26 is exposed to 
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the above radiation via the back plate 12. At this time, the photosensitive paste 30 of the 
concave portion 26 is easily cured by single exposure step to form a molded article 32 
: because it has high UV transmission as described above. That is, simplification of the ; 
production steps can be performed; As is apparent from a comparison with a screen 
„. 5 printing method of forming a rib by repetition of laminating of a photosensitive paste and 
r radiation expose the steps-can- be- performed.. ; - 

, After UV radiation exposure, an integrally bonded molded article 32 is removed 
' from the mold 28 (see step (D)). Then, the back plate 12; to which the molded article 32 is 
' attached, is placed in a calcination furnace. (not shown) and calcined at comparatively low 
10 temperature such as about 400 to 500°C/at which the back plate and molded article are not ' 
•' thermally deformed, to obtain a rib 16 (see step (E)), ' - •••?'' 

• Subsequently, although it is not shown,' an address electrode is formed between ribs 

' on the. back plate and, if necessary, a fluorescent layer may be provided on the address 
/ electrode. Thereafter, a transparent front plate, on which a bus electrode is. previously 
,15 : , formed, may also be disposed' via the rib so that the front plate and back plate face each 
other. Then, the peripheral portions of the front plate and back plate are sealed in an 
. , '• airtight state by using a. sealing material (not shown) and a discharge display cell may be 
formed between the front plate and back plate. After the discharge display cell is vacuum- 
. extracted, a rare gas such as helium, neon, etc. may be introduced to form a substrate for 

'\ 20 . PDP . . ^ : . • • 

- - • The present invention was described with reference to an. AC substrate for PDP, but 

. it is apparent to persons skilled in the art that the present invention can also, be applied to a 

DC substrate for PDP. Regardless of the DC/ AC substrates for PDP, formation of the 

electrode may be performed before forming the rib. , 



SUBSTITUTE SHEET (RULE 26) 

BNSDOCID:<WO 9960446Aij_> 



m 



WO 99/60446 '^V' PCT/US99/09850 



Examples 

The following Examples further illustrate the presentinvention in detail but are not 
to be construed to limit the scope thereof 

5 Example 1 ' * . 

First, a photosensitive paste was prepared as follows To 4 g of y-meth- 

acryloxypropyldimethyldimethoxysilane (manufactured by Nippon Yunicar Co., Ltd.) as a 
silane coupling agent, 2,7 g of a mixed solution of an aqueous 0.1N nitric acid solution and 
ethanol in a molar ratio of 1 2 was added. The mixture was reacted with sufficiently 
10 stirring at 70°C for 12 hours The reaction product was vacuum-dried at room temperature 
to obtain a viscous liquid having a viscosity of 10 cps. 

To this viscous liquid, 14 g of a-alumina having an average particle diameter of 
0.5 u m was added while adding dropwise 0.05 g of Dyrocure™ 1 173 (2-hydroxy-2- * 
methyl-l-phenyl-propan-l-one, manufactured by Ciba-Gigy Co.) as a photocuring initiator » 
15 and 0.04 g of POCA (phosphate polyoxyalkyl polyol) as a surfactant, to obtain a ^ 
photosensitive paste. At this time, assumed that all of methoxy groups of y-methacryloxy- 
propyldimethyldirnethoxysilane are hydrolyzed in the viscous liquid, this paste has an 
inorganic solid content of 86% by weight. 

Then, the photosensitive paste obtained as described above was applied on a plastic"" 
2() mold having a concave portion corresponding to the shape of a rib to fill the concave 
portion with the photosensitive paste This concave portion is designed to produce a 
substrate for PDP, which has a cell pitch of 230 urn, a rib height of 200 urn, an opening 
size of the cell upper surface of 80 jam and a cell bottom size of 1 10 \xm. 

Then, a back plate of soda lime glass was placed on the mold to bring it into contact 
25 with the photosensitive paste of the concave portion. Using an ultraviolet (UV) light 

source (trade name. Unicure) manufactured by Ushio Denki Co., Ltd., the photosensitive 
paste of the concave portion was cured by an exposure source of UV having a wavelength 
of 200 to 450 nm via the back plate for 30 seconds to obtain a molded article. 

Then, the molded article bonded integrally with the back plate was removed from 
30 the mold and the molded article was calcined at a predetermined temperature of 450 to 

550°C to obtain a rib. In this case, deformation of the molded article was not observed. In 
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addition, , the shrinkage factor of the molded article was low enough to permit the 
processing accuracy. That, is; the shrinkage factor of the molded article was 0 35% in case 
of calcination at 450°C whereas the shrinkage factor was 1 5% in case of calcination at 

550°C 

A microphotograph obtained by SEM observation of the surface of the rib calcined 
at 450°C is shown in Fig. 3 From the SEM of Fig 3, it was observed that silica (Si0 2 ) 
obtained in calcination of the silane coupling agent exists between alumina ( A1 2 0 3 ) ; 
particles to form a binding medium such as binder of particles thereof, thereby affording a 
dense structure to the rib. It was also found that this rib has strength enough to endure . 
deformation of the pressure by fingers. 



Comparative Example 1 

According to the substantially, same manner arid condition as those described in = 
Example 1 except for preparing the photosensitive paste as follows, a rib was produced. 

15 . .. First, a mixture prepared by mixing 2. 5 g of glass (trade name: ASF 1273, 

manufactured by Asahi Glass Co., Ltd.), which has an average particle diameter of 1 um 
and contains a large amount of lead, with 5 7 g of a-alumina having an average particle 
diameter of 0.5 urn in a weight ratio of 3 7 was dispersed in l.g of DM A , 
(dimethylacrylamide) as. a photocuring monomer to prepare a paste. 

2 p To this paste,' 0.02 g of Dyrocure™ 1 1 73 (2-hydroxy-2-rnethyl-l-phenyl-propan-l- . . 

one, manufactured by Ciba-Gigy Co.) as a photocuring initiator and 0.02 g of POC A 
(phosphate polyoxyalkyl poiyol) as a surfactant were added to obtain a photosensitive 
■paste.' 

In case of curing such a photosensitive paste using the same light source as that 
25 used Example 1 , even if UV exposure was performed for 3 minutes, only the photosensitive 
paste of the concave portion, which exists within the range from the surface of the mold to 
1 00 (a m in depth at most, was cured and the photosensitive paste existing in the deeper 
position was not cured. 

Even if the partially cured molded article was calcined at 450°C, it was not 
30 sufficiently sintered. A microphotograph obtained by SEM observation of the rib obtained 
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by calcining the partially cured molded article at 450°C is shown in Fig. 4. From the SEM 
of Fig. 4, it was observed that insufficiently molten lead (PbO) glass does not function as a 
binding medium such as binder for alumina (A1 2 0 3 ). That is. it was found that the rib has a 
very brittle porous structure. It was also found that this rib is easily deformed and broken 
5 by fingers' touch. Therefore, the shrinkage coefficient of the molded article could not be 
measured. 

Comparative Example 2 

According to the almost same manner and condition as those described in 
10 Example 1 except for preparing the photosensitive paste as follows, a rib was produced. 

First, 5 g of a-alumina having an average particle diameter of 0.5 urn 
(manufactured by Sumitomo Chemical Industries Co., Ltd.) was dispersed in 1 g of 
DMMA (dimethylacrylamide) as a photocuring monomer to prepare a viscous liquid. 

To this liquid, 0.02 g of Dyrocure™ 1 173 (2-hydroxy-2-methyl-l-phenyl-propan-l- , 
15 one, manufactured by Ciba-Gigy Co.) as a photocuring initiator and 0.02 g of POCA 
(phosphate polyoxyalkyl polyol) as a surfactant were added to obtain a photosensitive 
paste. 

Then, a back plate of sodium lime glass was placed on a mold to bring it into ^ 
contact with the photosensitive paste which has already filled in the concave portion of the 
20 mold. Then, using the same UV light source as that used in Example 1 , the photosensitive 
paste of the concave portion was cured by UV (wavelength: 200 to 450 nm) exposure via 
the back plate for 30 seconds to obtain a molded article. 

Even if the partially cured molded article was calcined at 450°C, it was not 
sufficiently sintered. It was also found that this rib is easily deformed and broken by 
25 fingers' touch. Therefore, the shrinkage coefficient of the molded article could not be 
measured. 

For reference, a rib was produced by calcining only the molded article at 1000°C. 
This rib was not easily deformed and broken in comparison with that obtained at the 
calcination temperature of 450°C. A microphotograph obtained by SM observation of this 
30 rib is shown in Fig. 5. From the SEM of Fig. 5, it was observed that the rib of this example 
has a porous structure containing voidsTormed by calcination of DMAA between alumina 
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(AI2O3) particles in comparison with the rib of Example L It was also found that, since 
the calcination temperature of .1 000°C is likely to deform the back- plate so that an airtight 
discharge display cell can hot be formed, such a.paste can not be attached to the flat glass 
plate and is not suited to form forming a rib on the glass flat plate. 



10 



DMCnnri ' SUBSTITUTE SHEET (RULE 26) 

BNSDOCID: <WO 9960446A1J„> V r 



WO 99/60446 W PCT/US99/09850 

What is Claimed is: 

1 . A photosensitive paste comprising: 
a powder of ceramics, and 

5 a photocurable binder that includes a silane coupling agent having a functional 

group, which is polymerized by radiation. 

2. A substrate for plasma display panel, comprising a rib which defines a 
discharge space capable of emitting light by plasma discharge, characterized in that the rib 

10 is composed by interposing an inorganic calcined substance, formed by calcination of a 
binder of a photosensitive paste of claim 1, between powders of the photosensitive paste. 

3 A method, of production of a substrate for plasma display panel, wherein a 
rib is provided on a transparent flat plate, comprising the steps of: 
, 5 placing the photosensitive paste described in claim 1 between the flat plate and a 

mold having a concave portion corresponding to a shape of the rib to fill the concave 
portion of the mold with the photosensitive paste, 

curing the binder of the photosensitive paste by radiation exposure of the 
photosensitive paste to form a molded article, 
20 removing the molded article integrally with the flat plate from the mold, and 

calcining the cured molded article to interpose an inorganic calcined substance, 

formed from the binder of the photosensitive paste, between powders of the photosensitive 
paste described in claim 1 . 
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